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(57) Abstract: It is intended to provide a process for efficiently and stably producing an LCPUFA-PL. More specifically speaking, 
a process for producing a phospholipid which is a phospholipid containing a long chain polyunsaturated fatty acid (LCPUFA) as a 
C) constituent thereof (i.e., LCPUFA-PL), starting with a lipid-producing microorganism capable of producing a lipid containing the 
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LCPUFA as a constituent, comprising the PL extraction step wherein the phospholipid (PL) is extracted from defatted microbial cells 
after extracting triglyceride (TG)-containing fat from the lipid-producing microorganism as described above. 
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(Dv>?v>mm;m$mifbtiz>a ^tihv^mnwx^ pc, ps, p 



e, pi, ^yr^ 



[0075] ^Wia^^yyj^jm, Ji^b^yylgW^/^/K^ia-a-^tb-Cv^tf 

[0076] ^mmi^^v^m'S^m^mt'Lx^ti^cpiJFAt^x^ j%mwt2o 



ry^-y-yyyy^, k 



y^;K^lH 



^U^ny^(DHA) ;^h^=3-^v?. 



CPUFAcocp-e^, Ty^Ky^ (AA) ^ilJV^fcteK^I^^IL 



(DHA) #S 



£90*lXffll^*v5 o rtL^OLCPUFAfi, LCPUFA-PL^fit^c^^LTl 

M(D^-ktiXhX^^i^ 2WM&<±.^tlXh^\ 

[0077] _hfBLCPUFA^joVNT«, *it^t^m^^-^^Xfi^«^(-C = C 



WO 2005/083101 



18 



PCT/JP2005/003344 



& (AA) ^^tvCV ^m&te, LCPUFA-PL^-a-^tL^mite^l 3 ^ £*63A 

[0079] cp-e^LCPUFA-PL^pc-CfctL^, ^T(DPC(D«^^^<kb-C'a-*tV§^BJte 
fcSr^J^^U/^ £fc, LCPUFA-PL^ps-efetU3\ ^T<DPS(D«j^g* 

^bT^^s^Jte^fpi-^tt^AAo^w^^smMro^i-efes^^^^^b 

[0080] t£$3, Kfrfrzv^mma^ ^com^m^m^h-r . lcpufa-pl^ 

\^X<P?£<thPC3o£X$PS^titlX$o<0s #>O n LCPUFA^LT^<^AA^ 
-g-^tl/CV ^i><Dh^~£tl&o fc£?U Z.CD&£, PC-PS^^, /5>0, LCPUFA^ 
LTAA^fr y>-JJBff ^*5V >T«, ^TOPC(D«j^^*^bT^*^milM^ 

«^^^<bbT^*tt§MJte^4 I t-^it§AA(7)^#*{i20mi 0 /oi^_h^^o-C 

[0081] iifBU^ff ^V^Tte, ££>^ LCPUFA^LTDGLA^frPC^/jK^'a- 
£;fr/Cl^-ObJ;<, j&n*.T\ LCPUFA^bTDGLA^tpPSt-^^tLTV>-Ct>J;V\ 
fcflfU ±mV>-mWlz., LCPUFA^LTDGLA^tpPC^-a-^tl/^ 

^"C(DPC(D«^^^^L-C-^*tL^^^^^ tC^o H"<5DGL AOD'a" 
^-^^3MM%W_h^^o-CV^§ 0 ^IIPC^*PX.-CLCPUFA^L-CDGLA^ 

-a-t^ps^^^^-^-^-cv ^zm&iaz, ±x(DPS(Dm^mt^x^ti^mm 
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[0082] ±mpc&£xFPS(D^ifcfo(Dmw}&£xF^mfcmtemhfr\^mt£'ox\s^±^ 

TV ^LCPUFA/^AA^cteDGLAT&££>T\ J^&AA^/cteDGLA 



[oo83] irt^ib, AAnM&7F^umwjm<Dinx*&v), skm^fm^mw^^ 

^atF^Itte^m^b-efi, AAtell%, ^4^^<^^>m(KPA) m%. D 
[0084] ?L^bi^m*^bT(DAA(D^fiJ^, AA^ttgffitt^ffl^f ftH 

[0085] — ^\ DGLAti^S^fPj§gK^^l®-efc«9. ife^Hf li^^fi^^'g'^ 

%@S^^o-CV^ 0 DGLA^AA^Hil*£^ lfflM(D^i)]tt(D|^^P-^bT*D«9 

^y— X^^^^^f^-Cl^o 

o mmn. DGLA«yy-/v^^^#$^75^ ^mz.m-$--r%mm<vm%&i& 
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[0087] Z.(D£?K, ^Z&WKfrfr&J^BWfe, LCPUFA-PL^LT^jK^PC-PS^r 

[0088] (id [^^^ifiiii^i^ost^s 

LCPUFA-PL^^(DLCPUFA^®^^Af$itf' ry^gg^lKJ £&oTV> 
[0089] < y^flgff?§»Lfc#^<7)LCPUFA-PL(«Ifc > 

it&mi' j &T^&4k¥mmmm3 mm^n^ P 22-23 ^c^i^A(i974)# 

-cfflv^fett»Wff^LT«, hy^yi?yK(TG)WW£b<;BvMb;rL3o 

[0090] LCPUFA-PL^_hfEy^H®^^^bfc^-^, LCPUFA-PL<D B B pfiMg; 

^^{*, LCPUFA-PL(D^l*^J^^Il5l^tf§ffi[^^fe§o Af*l^«:, ttlfBW 

Mmffi<Dmx*bmwisti£?i^ mimftxte, v^mnwjyv^mnt^xmvR 

, T^/V^LT, LCPUFA-PLE±3>f$<DLCPUFA^ *^lfl S5k<Z>J§ifl£^/^ 

[0091] ±mmvtm'Sb^x~i&mzm^frh%TG^ m^mtvxLCPUFA&^A; 
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^^T^Wma^ LCPUFA-^ttftl^gflSifcCiMH-h. #LCPUFA«^» 

[0092] LfdSo-c, ^-e*>^^li«^ L cpuFA^fe*«9-^^v yy'y^lfC^ 
y^g«^^S*^0#^-#LCPUFAIIJte^^^<^v^^>t^S'^^^o 

, t^p B pW«LCPUFA-PL^y^J!|®^b-r^^brt, LCPUFA-PL<DHfC&V£ 

[0093] ^fUC^j-LT, mVtmWtVX, fit^^UTcDLCPUFA^ifgV^^^W 
i-§TG^(DLCPUFAai®^fflV^^, LCPUFA-PL^^W^^l&^-^SSr^S 

WfE^^^-^U/x, -^^^ ^^^a^sawm^^L-cfS, LCPU 

FA-PL^W^LCPUFAai®^^$^«^^#tf§^^^-e^§ 0 
[0094] <J§gfCm^<£>£5c#> 

±fBy>-^«^O^i!LTfflV>§^^^LCPUFAJ3g»^bT«, 

tiz&<Dx*nf£\,^\ hy^y-tyK, ^v±vh\ ^y^v±vh\ %mwi, mmmr/u 

^—;V^^;vm^mf^ti)>X^ 0 *fc, LCPUFAaff^«j^^*^L-C^* 
tt^LCPUFA^ LT \i , til I B < W l^d ^ V IC > <D^XWL m Lfc^LCPU 

FA^#tf Z>Z.b&X^Z> 0 _hfE<Dj;5^ LCPUFAJIgJf flgJ!fi^e<£> 

^(D^fflV ^^^^-e^:§(^-e N |^(Z)LCPUFA-?r(D^(D^rLCPUFAJ3gff ^LTffl 
[0095] £5 LCPUFAJM^LTte, W ^^5$^;^±:<D^M 

m^^hy^y-feyK^o^ig^^, «;&M*£bTLCPUFA/^w£;rb-cv^ 0 ^ 

(Dfcbb , LCPUFAM^LT^ii t^ffl V ^Z>Z.b&X*%Z> 0 
[0096] ^-e, XfELCPUFAflgfC t-^ft^JltM^ K £#>3LCPUFA(Df ij^te, # 

fetbf^J;f90^b<, 27M*%i^_h-e$)tbtf$^^0^bV\ LCPUFAibTT^ 
KVgfc (AA) ^^-^-CV ^m&U. LCPUFAflt JC^m»ltM^ K 
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[0097] IE ^fe§LCPUFAO#J^^_h|E^e^_h-efctbf^. flgff 

LCPUFA(D^^-^i^fe§ri:^/^ 0 ^tth<4>x., 'hMX*W.$L&titib%\^ V^V> 

mWfrhV^mW^ (D#*j^l^#^T^/^^^LTLCPUFA^<fflV^^^^^-e^^ 
<D~C N LCPUFA-PL(D||®^^®^i(DiST^Ill3®*^fi^f|jlJi-§i<b^-e^^o 
[0098] LCPUFA-PU3, ^M^M^kXh^O , t^Xm.U^m<, izfcftM^ 

[0099] mwx&zy^mwn, ^mwKfafa&v^mw, ttfr^^m^frzm&fr 

mw&mmt^x^/vx^ ^xh \ 
[oioo] ±mm^^utvxn, mwik^ mx.it, ^rn— /k /v^^vk 

[oioi] *mmiz.frfr%mwMmn^ ^nm^m^M^^t^x^ ^mMMt 

mm&j&mtt-. ^mu^mtx^x^um^m-r^t^x^ox, -k&KWiu 
^mtemmfe^xmi)\)irZ)Z_b&*smx&% 0 
[0102] <mv.m.mm<Dmm^m> 

^®OMit^^1#^^y^g®^^®LCPUFA^®^^L,^^^J^C 
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[0103] *fc, &mmzfafrz>mma.m%ox^ ±mmm^taj:nxnhtvtimm^cp 

[0105] _hfB^oms^ovM:«#^PS^^t(D-e^<, #j;5^-r^SI«m^ 

^LTLCPUFA^tPLCPUFAJ!|®-e$3§fc^, ^ifCsiej}E»#3-^ 
ir^t^X^^ 0 

[0106] ^mm^fr%m j K%3.)$,iyQlZ.^^Xfe s ^gj^-Cfc3LCPUFA-PL^LCPU 
FAifti4ef©i^Mt5it^-e^5 0 Ub^oT, LCPUFAflgJf (DMte: 
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[0107] *fc, ^M^mm.^m^mw-r^tM^ ^mmK^^mmm.^m^Mv 



M#-n-^^P$tV§lH®i:bT{*, LCPUFA-PL, non-LCPUFA-PL, L 

cpuFAjg®<Dfprtv"efcoT^j;v\ 

[0108] t£$o, ^mmK^^msMmn, ^mn^m^t^(D±Mviym'S.mmK 

M£;fr3fltffm^te, LCPUFA-PLo^tt^*^^^ g Steu-Ogifcffc; 

[0109] (Hl)^BJ(DflJffl 



LCPUFA-PL^MIni-^fctf)^: 



[oiio] «0^^^^^d°p», ^0^^^^y>-|g«^f»«m^^WLTv^ 



mm^^x^^mm^m^um-r^t^x^ 

[oni] *fc, ^eg^^^.a^f*, ^*^B p p^m#^p 3 p#^J:5^, — *S^i&-cfc 
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^y^N^^ta^ r©y^jre«j^aiK3iia^») ^^^^{^px-rs 

, —ustm^mm^k^^Dmm. mMit^b-m^mm^n^xm^^b^x^ 
[0112] ^w<D^ijffi^*3v>T«, ±m^±M^mz£y&bft%v>mm&m^z.t 

[0113] zjd ^mmxte, fo&fa&mKXQ&btizmn&mw'mfcfabLCPiJF 

A-PLSr3b*Wd i O^S6?»!l#S^i:jOS'eir5o £4t*-C. LCPUFA-PLO^fcS 
m<DmftSXM$frtitlX\^\ ZXlfcttLX* &mWfc£tb\^ LCPUFA-PL&3I 

fa±&lkZ>Z.btfvSmbtj:Z>o 

[0114] *fc, *mmn, ±m<D£?t£ik&ftmtmxtf:<, mm^m^hmmir^b^ 

[0115] [^»!l] 
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[0116] mm<Dffiw 

1%, ^/V=3— *2%, a§B^C-C$>«9, pH6. 3tUL 0 lRlC<«i@fl&Bfi, 
^^^1%, jTVvci— ;*2%, ^cSlTfiO. 1%, ^SMc-CfcO* pH6. 3£Lfc 0 
[0117] IllC^i^JftCte, igi&C-aiagi&C-b&JJWK., pH6. l£LTfKKUfco igM&C-a 
te, ^CSfe'-SSekg, KH PO 16. 8kg, MgCl -6H0 2. 8kg, CaCl - 2H0 2. 8 

2 4 2 2 ~ 2 2 

kg, ^Sfttj 56kg^7K^APx.T*#L, 4500L£Lfc_hT:\ 121°C, 20^(D^#"C 
^0bT|^Mbfc: o igJ&C-bfS, ^7K^=— ^112kgSr7k^Px:TSi#U 1000 
L^Lfc_h-C, 140°C, 40&<D&W-VffimL,xm$kVtt o 
[0118] ^0#:^J:tJ?TO®f*oMitf?!j2-5-efflV^^:l:tif&D«, ^(Dft^t^A^ 
—.XI. 8%, ^cSJfi&l. 5%, ^:S?ftO. 1%, KH PO 0. 3%, Na SO 0. 1%, Ca 

2 4 2 4 

CI -2HO 0. 05%, MgCl -6H O 0. 05%, ^^TK^fe^, pH6. 3£Ufc 0 

2 2 2 2 

[0119] ifffiMmms&TfmfflfrtoW&mv 

(Mortierella alpina)CBS754. 68£rJBlVfco ^(DCBS754. 68(D{£#0tt^, fflfe 

MAicmnu ^m«ioor P m, mM28x:<Dgimzxnmm m—mm «rw*& 

*U<:«l#*$Klg— ®Pi) SrgatbT, ^#[Hfe#:200rpm, ?&S28°C, 4§F*IJE15 
OkPa(D^#^T, SJ:t# (|f^|£Pg) £H3£6L, 2 0 5gj#*Ub 0 
[0120] ^C^, ^^10kL(DJ##W^|l]^^#mA^^^^'5600L(D^l$ffiC^i±iA 

tt^H?R(^~^|5g)Srg!abT, iM26°C, M^C*49NmVhr, P fc 3ffi200kP 

MfflJQ&M'Mfilto Z.<Dmi&ffiJQ%.Z>bL>Xn^ -^ff 1454kg(D-^-^^/Vr3— 
[0121] &mmmT&, 120°C, 2O#<D^ft^$S:0Ui:^ g^^*«|-Cfim#§rlII 
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[0122] *^^/^y£Q&QMUz&.mMfcl-kg^ ^M^3L£r;&P;U ^UX15mm 
[0123] $e>m % _hfE<D2[U @ cD^l^ttWMSO^ Eii#:A-2I^Ut5-g^ 

[0124] ±M4M<D^^m\ti®M^tt., mmjt^v>m<DfafiK&\raz^ 
[0125] c^mfr^i^ram^^it^^] 

polycephala)IFO6335^KI0U ?&j£26°C, M^CMlwm, flfc#HHte£&300rpm-C 

[0126] ^cO^;M0^4Og^^^^^l2OmL^Px., ^?a^3i#IWift^^d*#UfcgL 

[0127] ±m^^i/mfanxm^f'^^miz.$3\^x^ m^tit^m^ut 
[0128] mmMfcte£.Tfti&mmfc<Dwm®m 
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[0129] 
[0130] 

[0131] 
[0132] 

[0133] 
[0134] 

[0135] 
[0136] 



(Mortierella elongata) SAM1860 {zf^^^Y^b\zM^< BHI^Pffc 

mW£.MWbVX, Fm&^M-t-Z&tyiW^^^^y ' T;V\i°~r (Mortierella 
alpina) SAM2086 (:/^^*h^^^<XS^^f£#^FERMBP-15766) ^ 

—y-y^ (Echinosporangium transversalis) ATCC16960§rWBbfc^^-^H^f?!j2 

tmMteLrxmmfcE&ntio 

M. polycephala)lF06335(D^;M®f*^#^ 0 ^0#:^2Og, ^3—^ 

77 (M. polycephala) IFO6335<Dl£J!g0^F£r#fc o 



^y^(E. transversalis)ATCC1696O<D^M0#^#fc o Jcfc, ^M^#^2 
Og, *P^^^(D*^fBl^60mLiL/ci^^«, $^#[|2£rslil^L-C ^r/ 
^7^v ? r>^' h^^^^— f-U^ (E. transversalis) ATCC16960(D^g^#:G^# 
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[0137] ±m^^>^m^mxmm^tc^^m^^^xn. ^ta^ntcrn'M^mt 
[oi38] mmmiM^mw-A-2^h(DTy^viym^m^mn(Dmm 

tamt^xm* (D^mmm25m^mx.6o°cxmmm^^mw^f'o ^mmt 











: x£ y —n> = 


6 : 


0 






>\rfp+p > : x £ y — ;u = 


4- : 


1 




b 


^^•y- > : x£ y - 


4 : 


2 




c 


-^*+J- > : X £ / — 


3 : 


3 




d 


^v^p-y- > : x ^ y — ;u — 


2 : 


4 






: x£ y — JU = 


1 : 


4 






: x£ y — JU = 


0 : 


6 


^ p a 7t^;bA/> £ y — 




# p p Thjui, ; y $ y — 


Jb = 


2 : 1 



[0139] ffin<Dm&hmmmmm&mm&ir'<xM&. mmmm^m^^tK^^ m. 
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t Lx<omm 

(mg/gKSIft) 


p L<Df8Jfiiiss+(D 

L C P U F A##^ 

(%) 


P L 


T G 


A A 


DGLA 






0. 0 


3 5. 


0 












2 0. O 


4 0. 


0 


4 3. 


0 


2. 6 


// 


b 


24. 4 


4 0. 


4 


4 3. 


7 


2. 5 


// 


c 


24. 1 


4 3. 


4 


42. 


5 


2. 5 


w 


d 


1 9. 9 


4 5. 


2 


42. 


7 


2. 6 


// 


e 


1 6. 4 


4 1 . 


8 


4 2. 


5 


2. 6 






1 6. 3 


4 2. 


0 


4 1 . 


7 


2. 6 






2 4. 9 


6 6. 


1 


40. 


4 


2. 5 



[0140] ftffi^bT^^^^fflV^^tCtty^Jffi^^W^tl^d^^, 

^(^40%i^_h^T^K^^ (AA) ^v 5 ^- 7 -Uyi/^^ (DGLA) ^(DLCPUF 
[0141] [»J2 : f Ili#:A-l-A-4^b©mK^ty ^if ©iffl] 
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i 

mm 

WW 




mmmt u 
xcomm. 

(m g) 


L P U F A CO Pi ra" 
(%) 


LCPUFA 

( m e ) 


A A 


DG L A 


ST 


A A 


DG LA 


ft 


A-1 


PL 


2 2. 4 


42. 5 


2. 5 


45. 0 


9. 5 2 


0. 56 


1 0. 1 


TG 


9 S. 3 


42. 0 


2. 5 


44. 5 


4 1,3 


2. 4 6 


43. 8 


A- 2 


PL 


23, O 


42. 5 


2. 6 


4 5. 1 


9.7 8 


0. 6 0 


1 0. 4 


TG 


4 a. 2 


4 2, 0 


2. 5 


44, 5 


1 9. 4 


1.16 


2 O. 5 


A-3 


PL 


2 3. O 


4 2. 5 


2. 6 


45. 1 


9. 7 8 


0. 60 


1 O. 4 


TG 


2 6,3 


4 1. 8 


2. 5 


4 4. 3 


11. 2 


0, 6 7 


11.9 


A-4 j 


PL 


2 2. 8 


4 2.4: 


2. 6 


45. 0 


9.6 7 


0, 59 : 10. 3 


TG j 


1 9. 7 


4 0, 9 


2. 5 


43. 4 


8. 06 


0. 4 9 


8. 5 5 



[oi42] *fc, mumw-A-2^hmmum})>mm.m^. 4°c^r±h>immu r 

J:U?DGLA(DfiJ^^, ^tth^flAZ. 4%*Dj;t^2. 6%-efcofc 0 
[0143] JifEltMy^J!l®W^^y^^TLC^i:<9^^T^v ? /^y^(PC), 





mmmt lt<d 
matt (%> 


LCPUF A<7)s$# (%) 


A A 


D G L A 


p 


C 


5 8.9 


5 3.7 


3. 1 


p 


E 


2 5.1 


3 3.9 


1. 7 


P 


S 


3. 1 


23. 5 


1 . 4 


P 


I 


5. 4 


2 2.2 


3 . 3 


G 


L 


7. 5 


18.3 


1 . 4 



[0144] C^»!l3:M0f*B-E^^(DPUFA^^i-§y^«»ttt±]] 
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- 8& life 




(m g) 


L C P U F A<D§J# (%} 


%*G> LCPUF 
A (mg) 


A A 


DG LA 


— \* 


I LCPUFA 

!;ai^«a^^^>l^^^w;'ji;l?ll^rl^^i^^iWiti?iv^ 1 


B 


P L 


20. 0 


2 0. 2 


2. 3 \ 


0. 0 


2 2. 5 


4 . 5 0 


T Q 


50, 2 


9. 6 


1 , 9 


0, 0 


11-5 


5 . 7 7 


i ° 


PL ZZ. Z 


CL 3 


4 5. 6 


0, 0 


4 5. 9 


10. 2 


T G 


4 3. 0 


0. 0 


3 5. 7 


0. 0 


3 5. 7 


15.4 


D 




22. 3 


0. 0 


0. 0 


3 1.1 


3 1. 1 


6 . 9 4 


T Q 


4 2, 0 


0. 0 


0. 0 ! 


2 5. 8 


2 5. B 


10.8 


• 

E 




21, 5 


1 34. 7 


3. 1 


0, 0 


3 7.8 


8. 1 3 


T G 


4 2. 5 


20. O 


2. 5 


0. 0 


22. 5 


9 . 53 



[0145] [MMM4-MW^fCLCPUFA-PL(DM^ 

[0146] #^7b|fiy>"flg|CiItf^ 4 0 C-e^rTirh>-^^L, T-feh^^^SrHUDl-r 
*^7/f ^yv(PC) , *^77f ^^^/-^7^y (PE) , *^7rf 

y>-(ps) , ^77f^/w/v'h-;v(pi) , mmniGL.) ic^mu mmm<Dm^ 
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$3£Tf7£&&nofc 0 mmmm^ 7V:%m.:i& = 100:75 : 7: 

[0147] mm#:F^^#^fc»My^Ig»^m^^6^, mm#:G^^#^fc» 





mmmtLxa) 


L C P U F A (DM a (%) 




A A 


D G L A 




5 6.2 


30. 0 


3. 1 


P E 


2 8. 5 


15.8 


2. 2 


P S 


1 0. 2 


15. © 


1 . 1 


P I 


4. 4 


11.6 


1.9 


G L 


0. 7 


8. 5 


1 . 3 






mmmt lx<d 
mm it (%) 


L C P U F A CD MS (%) 




A A 


DGLA 


P C 


6 0.2 


1 7. 9 


2. 1 


i p E 


23. 1 


1 O. 0 


1 . 7 


| p s 


12.2 


8. 8 


1 . 0 


1 p 1 


3 , 2 


9. 5 


0. 9 


1 G L 


1. 3 


8. 5 


1. 1 



[0149] [mmms i.cpuFA^mv>mn^m^ti^^^(DmM'] 

5b?£%£?iz.mi^x7k&Mz-. 50— 6o°C(Dummmxmm^. ^2ooo cp <d 

[0150] mz-, ^*^!l2^M0^A-2^^#^^fcfey>-Ig«W^i!t^$^E?ft(3i-if 
<4%M) hteMMSt 100:0. OS^^J^-M^U fo^l&MMlsfCo 
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[0151] 



[0152] 



[0153] 



[0154] 



[0155] 



[0156] 



[0157] 



#M) > &£Tfiif*5> / EM&* m*Jt50:50:50:0. 05bt£Z>£5\Z.t&&V. foWfol 
JiiSrtt WLfci fc#&h^ JBIIB1&fl3&>e>PL<£rtt ttt-rS- £ , LCPUFA-PL&- 
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